1887]
VIBRATIONS BY  FORGES  OF DOUBLE  FREQUENCY.
Here again both, motions die down unless /3 is numerically greater than k, in which case one motion dies down, while the other increases without limit. The critical relation may be written
cos (iVfc) = - 1 + v'(0) ......................... (31)
From (30) we see that, whatever may be the value of k, the vibrations (considered apart from the rise or subsidence indicated by the exponential factors) have the same frequency as if k, as well as ®1} ®2, &c. vanished.
Before leaving the general theory it may be worth while to point out that Mr Hill's method may be applied when the coefficients of d?w/dtf and dw/dt, as well as of w, are subject to given periodic variations. We may write
_ d*w    ,TA dw
®W + *di
where            <X> = 2<I\e2in£,        ¥ = 2¥nfi*n*,       ® = 2,®nePnt .......... (33)
Assuming, as before,               w = 2nbneict+-int, .............................. (34)
we obtain, on substitution, as the coefficient of eict+zimt,
- Znbn (C + 2?l)2 <E>m_n + i2n&n (C + 2n) ^Fm_n + 2 &«©«*-«,
which is to be equated to zero.    The equation for c may still be written
3>(c) = 0,  ......................... . ....... (35)
where
...[-2,  0],    [-1,  -1],  [0, -2],  [1, -3],  [2, -4],
...[-2,  1],   [-1,  0],     [0, -1],  [1, -2],  [2, -3],
£)(c)= ...[-2,  2],    [-1,  1],      [0, 0],     [1, -1],  [2, -2], ......... (36)
...[-2,  3],   [-1,  2],     [0, 1],    [1,0],    [2,-l],
...[-2,  4],   [-1,  3],     [0,2],     [1,1],     [2,0],
and                      [n, r] = (c + 2w)2 <E>r - i (c + 2w) ^ - @r ................ (37)
By similar reasoning to that employed by Mr Hill we may show that 2) (c) = A (cos TTC — cos TTCfl)
+ B (sin TTC — sin TTCO). . ., where ^1 and B are constants independent of c ; and, further, that
3)(0) = J.(l-cos7rc)-.Bsm7rc ................... (38)
If all the quantities <J>r, Wr, @r vanish except <X>0, ^0, @0, 3) (0) reduces to the diagonal row simply, say 2)7(0). Let c1} c2 be the roots of
then     2)' (0) = A (1 — cos TTC^ — B sin TT^ = A (1 — cos 7rc2) — B sin 7rc2 ;................. (30)he expression
